Altered mGluR5 binding potential and glutamine concentration in the 6-OHDA rat model of acute Parkinson's disease and levodopa-induced dyskinesia.
Several lines of evidence point to alterations in glutamatergic signaling in Parkinson's disease (PD) and levodopa-induced dyskinesia (LID), involving the metabotropic glutamate receptor type 5 (mGluR5). Using small-animal positron emission tomography (PET) with [18F]FPEB and proton magnetic resonance spectroscopy, we investigated cerebral changes in the mGluR5 and glutamate/glutamine availability in vivo in PD rats and following onset of LIDs. In parallel, behavioral tests were performed. Comparing PD to control rats, mGluR5 binding potential was decreased in a cluster comprising the bilateral caudate-putamen (CP), ipsilateral motor cortex and somatosensory cortex, and the contralateral somatosensory cortex and parietal association cortex, with the most pronounced reduction in the ipsilateral CP. mGluR5 binding potentials were not significantly altered upon levodopa (L-DOPA) treatment. However, following L-DOPA, an increase in relative mGluR5 uptake was present in the contralateral motor cortex and somatosensory cortex. Glutamate and glutamine concentrations did not differ between control and untreated PD rats or between hemispheres. Though, glutamine levels were higher in the contralateral CP of saline- and L-DOPA-treated rats as compared to the ipsilateral side. Relative mGluR5 uptake in the CP of levodopa-treated rats was also found positively correlated with abnormal involuntary movement scores. Conclusively, mGluR5 availability and glutamine concentrations in the CP are involved in PD, whereas mGluR5 availability in cortical regions may be involved in LID pathology.